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ABSTRACT 

This is a preliminary report on the nodulation study of some useful leguminous plants. 
98 species of Leguminosae have been collected and examined for root nodules. Of these 54 
are members of Papilionoideae, 27 of Caesalpinioideae and 17 of Mimosoideae. 


INTRODUCTION 

Leguminous plants contribute consider¬ 
able amount of nitrogen through their root 
nodules and indirectly help in maintaining 
the fertility of the soil. It is assumed that 
the total nodule activity with regard to ni¬ 
trogen fixation is related to the number and 
size of nodules produced, the persistence of 
the nitrogen fixing bacteroid containing tis¬ 
sue in the nodule and the specific activity of 
the host tissue (Nutman, 1959). The amount 
of nitrogen fixing tissue is directly related 
to nodule size and their abundance (Sen and 
Bhaduri, 1971) and indirectly to the physio¬ 
logy of infection. Masefield (1955) and Pate 
(1958 a, b) have suggested that nodulation of 
legume is influenced by the flowering time 
of the host. Studies on nodulation of pulses, 
fodder and forage plants are being well ex¬ 
plored. In contrast, little attention has been 
paid to the study of nodulation of other im¬ 
portant leguminous plants, i.e. medicinal 
plants etc. Information regarding nodula¬ 
tion of tropical legumes is far from complete 
(Allen and Baldwin, 1954, Allen and Allen, 
1961, Sinha et al., 1971, Dubey et al., 1972, 
Subba Rao, 197a). A basic survey on nodu- 
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lation and subsequent study of the variation 
in the characteristics of the Rhizobium iso¬ 
lates are important for further work to es¬ 
tablish cross-inoculation relationship, and 
screening of efficient strains of Rhizobium. 
This would be of immense value for their 
successful utilization under different condi¬ 
tions with different host legumes. The 
nodulation data may also be of help in Plant 
Systematics (Sen and Sau 1978). 

MATERIAL AND METHODS 

In the present study, occurrence of nodules 
in some useful leguminous plants available 
in and around Calcutta, as also the Indian 
Botanic Garden, Howrah, has been made. 
The herbaceous species were examined most¬ 
ly in their natural habitat, while the others 
particularly some of the woody species were 
grown from seeds in earthen pots and ex¬ 
amined as seedlings. Species failing to yield 
nodules by the means mentioned above were 
grown or regrown from inoculated seeds and 
the seedlings were examined after hundred 
or more days after sowing. In each such 
case the seed was inoculated either with 
(a) rhizosphere soil from three or more 
flourishing plants of the same species or 
with (b) strains of Rhizobium isolated from 
different legumes. Species failing to yield 
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nodules in such circumstances, yet flourish¬ 
ing, were accepted as lacking nodulative abi¬ 
lity. For nodulation studies generally 25 
plants were examined at random for each 
species. The voucher specimens are avail¬ 
able in the Microbiology Section of the Bota¬ 
nical survey. The species belonging to Papi- 
lionoideae, Caesalpinioideae and Mimosoid¬ 
eae have been arranged in alphabetical 
order. The abbreviations used in this arti¬ 
cle are as follows: I.B.G. =Indian Botanic 
Garden, Howrah; *=Plants grown from 
seeds in pots; FI = flowering; Fr=fruiting. 

RESULTS AND DISCUSSION 

The plants examined for the present study 
included 22 herbs, 9 undershrubs, 17 shrubs, 
1 1 climbers and 39 trees belonging to Papi- 
lionoideae (33 genera, 54 species), Caesalpi¬ 
nioideae (11 genera, 27 species) and Mimo- 
soideae (10 genera, 17 species). The habit, nod- 
u fe morphology and its abundance i.e. the 
approximate number of nodules per plant 
ranging from 1-5 (sparse), 6 to 15 (moder- 
ate ) and 16 to 50 or more (abundant), along 
w nh field notes for species belonging to the 
P’apilionoideae and Mimosoideae have been 
recorded in Table. 

Root nodules were present in all the mem¬ 
bers of the Papilionoideae and Mimosoideae 
(except Adenanthera pavonina L.) but ab- 
sent in the following members of Caesalpi¬ 
nioideae examined for this study. 

Amherstia nobilis Wall. 

I.B.G. FI. 18.3.75. R. Sen 68. 

Bauhinia acuminata L. 

I.B.G. FI. 20.11.72. R. Sen 18. I.B.G. FI. 
2 ^-3-78. K. Naskar and A. Sau 829. 

B - diphylla Buch-Ham. 

I.B.G. FI. 19.9.74. R. Sen 47. 

B* hooked F. Muell. 

I.B.G. FI. 18.3.75. R. Sen 66 . 

B. purpurea L. 

I-B.Q, FI. 20.11.72. R. Sen 9. 


B. rufescens Lamk. 

I.B.G. Fr. 18.3.75. R. Sen 67. 

B. variegata L. 

I.B.G. FI. 5.2.77. K. Naskar 93. 

Brownea hybrida Hort ex Backer 
I.B.G. FI. 22.12.75. R. Sen 82. 

Caesalpinia cacalaco Humb. ex Bonpl. 

I.B.G. FI. 22.12.75. R. Sen 84. 

C. coriaria (Jack.) Willd. 

I.B.G. FI. and Fr. 18.3.75. R* Sen 65. 
C* crista b. 

I.B.G. FI. 15.9 75. Bhattacherjee 73. 

C» digyna Rottl. 

I.B.G. FI. 9.2.78. K. Naskar and A. Sau 
818. 

C. pulcherrima Sw. 

I.B.G. FI. 18.3.75. R. Sen 64. 

C. sappan L. 

I.B.G. FI. 13.5.75. R. Sen 71. I.B.G. Fr. 
9.2.78. A. Sau and K. Naskar 817. 

Cassia fistula L. 

I.B.G. FI. 13.5.75. R. Sen 70. 

C. nodosa Buch.-Ham. ex Roxb. 

I.B.G. FI. 15.9.75. Bhattacherjee 74. 

C. occidentals L. 

I.B.G. FI. and Fr. 15.9.75. A. Bhattacher- 
jee 77. 

C. siamea Lamk. 

I.B.G. FI. and Fr. 18.10.75. R* Sen 78. 

C. sophera L. 

I.B.G. Fr. 6.11.74. R* Sen 53. Brace Bridge 
area, 24-Parganas, FI. 14. 2. 78. K. Naskar 
823. 

C. surattensis Burim f. 

I.B.G. FI. 8.11.74. R. Sen 59. 

C. (ora L. 

I.B.G. FI. 159.72. R. Sen, 3. 

Delonix regia (Boj.) Raf. 

I.B.G. FI. 13.5 75. R- Sen 69. 
Haematoxylon campechianum L. 

I.B.G. FI. 22.1.76. A. Bhattecherjee 88. 
Parkinsonia aculeata L. 

I.B.G. FI. and Fr. 6.6.73. R- Sen 25. 
Peltophorum pterocarpum Backer ex Heyne 
I.B.G. FI. 20.11.72. R. Sen 19. 
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Sartca asoca (Roxb.) De Wille 

I.B.G. FI. 20.11.72. R. Sen 12. 

Tamarindus indica L. 

I.B.G. FI. 20.11.72. R. Sen 20. 

According to Allen and Baldwin (1954) 
and Corby (1974) out of the three sub¬ 
families of Leguminosae the majority of the 
nodule forming species belong to the Papi- 
lionoideae and a minimum number are in 
the Caesalpinioideae. Banados and Fer¬ 
nandez (1954) reported from their studies 
at two places in the Philippines, that nodules 
were not formed in 25 out of 28 species of 
Caesalpinioideae examined. In the present 
study the complete absence of root nodules 
in all the aforesaid members of the Caesal¬ 
pinioideae may be due to lack of the specific 
strains of Rhizobium in the soil (Sinha et 
al, 1971). Nodules when present were sup¬ 
posed to be effective in most cases, as judged 
by the flesh colour of the inside of the nod¬ 
ules. Exceptionally large sized root nodules 


were present in Albizia lebbeck Benth., Der- 
ris scandens Benth., Dolichos lablab L., Mu- 
cuna prurient DC. and Pithecolobium dulce 
(Roxb.) Benth. Stem nodules were found in 
Aeschynomene aspera L. and A. indica L. 

Corby (1974) stated that nodules are as 
much a morphological feature of the legum¬ 
es as any other and should not be neglected 
because they are hidden from view and nor¬ 
mally absent from pressed specimens. The 
morphology of the nodule was more or less 
characteristic of the host plant and was de¬ 
termined principally by the disposition of 
the meristematic zone (Sen 1969). The lott¬ 
ing of nodules appeared to be related to the 
habit of the plant i.e., the nodule meristem 
became active periodically. The old nodules 
remained attached for longer periods (Spratt, 
1919, Molisch, 1926, Jimbo, 1927, Sen, 1969) 
in woody plants. Characteristic nodule 
shapes as observed by Corby (1971) were, 
also found in the different tribes of Papili- 
onoideae and Mimosoideae (Table). 


Table showing Nodulation status of some useful leguminous plants 


Nodule 

Plant species Habit -- Field notes 

Abundance Morphological 
structure 


PAPILIONOIDEAE 


Abrus precatorius L. 

Undershrub with 
twinning stem 

Moderate 

Globose 

I.B.G. FI. 8.11. 74. R. Sen 61. 

Aeschynomene aspera L. 

Erect aquatic herb 

Abundant 

Semigiobose to 
globose, globose 
forms often thick 
necked 

Barasat. FI. 25.5.77. K. Naskar 
972. 

A. indica Linn. 

Undershrub in 
ditches and Jheels 

** 

99 

Barasat. FI. 25.5.77. K. Naskar 
926. 

Alysicarpus vaginalis DC. 

Suberect weed 

Moderate 

99 

I.B.G. FI. 28.7.73. R, Sen 36. 
I.B.G. Fr. 31.3.78. K. Naskar 837. 

Arachis kypogea L. 

Prostrate, diffuse or 
erect annual herb 

Abundant 

99 

Barrackpore. FI. and Fr. 2.1.1$. 
R. Sen 32. 

Brya ebenus DC. 

Shrub/Small tree 

Sparse 

II 

Rabindra Sarovar. FI. 4.11.72. 
R. Sen 5. 

J.B.G. FI. 7.1-78. R.Sen 99. 
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Nodule 


Plant species 

Habit 

Abundance 

Morphological 

structure 

Field notes 

Butea monosperma (Lamk.) 
Taub. 

Tree 

Moderate 

Globose to oblate 
usually thin 
necked 

I.B.G. FI. 5.2.77. K. Naskar 94. 
I.B.G. FI. 28.3.78. K. Naskar 
and A. Sau. 

Gajanus cajan (L.) Druce 

Shrub 

• 1 

Globose to oblate Shivrampur. FI. 21.1.74. A . Gupta 
usually thin 39. 

necked rarely 
elongate 

Cicer arietinum L. 

Herb 

Abundant 

Globose to 
elongate 

I.B.G.* FI. 20.2.74. R. Sen 43. 

Glitoria ternatea L. 

Climber 

Moderate 

Globose to obla¬ 
te usually thin 
necked. 

LB.G. FI. 10.7.73. R. Sen 34. 

Crotalaria juncea L* 

Shrub 

99 

Globose to elon¬ 
gate to coralloid. 

I.B.G. FI. 24.6.73. R.Sen 31. 

C. mysorensis Roth 

Herb 

99 

99 

I.P.G. Fr. 5.5.78. R. Sen 846. 

C. retusa L. 

Herbaceous 

undershrub 

Moderate 

Sparse 

99 

I.B.G. FI. 8.11.74. R.Sen 63. 

C. sericea Retz. 

)> 

Moderate 

99 

I.B.G. FI. and Fr. 3.3.72. R. Sen 
I.I.B.G. FI. 12.1.78. K. Naskar 
and A. Sau 808. 

C, verrucosa L* 

Undershrub 

99 

9$ 

Baruipore. FI. and Fr. 9.6.74. 
J. Das 55. 

Salbergia lanceolaria L. 

Dalbergia melanoxylon 

Guill. & pcrr* 

Tree 

99 

99 

99 

Globose to 
elongate 

»» 

I.B.G. Fr. 12.1.78. R. Sen 803. 

I.B.G, Fr. 6.6.73. R. Sen 28. 

sisso Roxb. 

H 

99 

99 

I.B.G. FI. 28.3.78. K. Naskar 
and A . Sau 832. 

fierris indie a (Lamk.) 

Bennet comb. nov. 

99 

Abundant 

99 

LB.G, Fr. 5.2.77. K. Naskar 92. 

scandens Benth. 

Woody climber 

Moderate 

99 

Sagar Island. Fr. 14.2.77. K. 
Naskar 95. 

uliginosa Benth. 

99 

99 

Globose 

I.B.G. 28.3.78. K. Naskar and 
A. Sau 835. 

besmodium gangeticum 
(L.)DC. * 

Undershrub 

Abundant 

Semiglobose to 
globose, globose 
forms often 
thick necked. 

I.B.G. FI. and Fr. 15.9.72. R. 
Sen 2. I.B.G.Fr. 31.3.78. A. Sau 
and K. Naskar 836. 

motorium (Houtt.) Merr. 

99 

Moderate 

99 

I.B.G. FI. 8.11.74. R,Sm 58. 

D - trtflorum (L.) DC. 

22 

Prostrate weed 

Sparse, 

99 

I.B.G. FI. 22.3.73. R* Sen 22. 
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Nodule 

Plant species Habit - - - Field notes 

Abundance Morphological 
structure 


Dolichos biflorus L. 

Suberect 
trailing herb 

Moderate 

Globose to oblate 
usually thin necked. 

I.B.G.* FI. and Fr. 6.11.74. 
R. Sen 56. 

D, lablab L. 

Twinning shrub 

Abundant 

99 

Shivrampur. FI. 20.11.72. A . 
Sou 10. 

Erythrina fusca Lour. 

Tree 

Moderate 

99 

Subhasgram, 24-Parganas. W.B., 
FI. and Fr. 19.3.78. K. Naskar 
1340. 

E. indica Lamk. 

Gliriddia sepium (Jacq.) 

Walp. 

99 

it 

Abundant 

99 

Globose to elongate 
rarely two branched, 

I.B.G. FI. 9.2.78 -A. Sau and if. 
Naskar 819. 

I.B.G. FI. 8.11.74. R. Sen 60. 
I.B.G. FI. 28.3.78. K. Naskar 
and A. Sau 833. 

Glycine max Merr, 

r 

Suberect herb 

Moderate 

Globose to oblate 
usually thin necked. 

I.B.G.* FI. and Fr. 19.9.74- 
R. Sen 48, 

Indigofera lintfolia (L.) Retz, 

Weed 

93 

Globose to elongate 
rarely two branched 
delicate 

I.B.G. FI. andFr. 23.12.75. A. 
Bhattacharjee 85. I.B.G. FI. and 
Fr. 31.3.78. K. Naskar 843. 

I. tinctoria L. 

Shrub 

Abudant 

Globose 

I.B.G. FI. 6.11.74. R. Sen 54. 

Lathyrus sativus L. 

Medicago lupulina L. 

Suberect weed 

Creeping herb 

99 

Moderate 

Globose to elongate 

Globose to elongate 
to lobed to fan 
shaped. 

Shivrampur. FI. 21.1.74. A . 
Gupta 37. 

Barrackpore. FI. 4.2.74. R. Sen 

42. 

Melilotus alba Lamk. 

Weed 

99 

99 

I.B.G. FI. 31.1.74. R.Sen 40. 

Af. indica Ali 

93 

Abundant 

Globose to elongate 
to lobed to fan 
shaped. Sometimes 
coralloid. 

I.B.G. FI. 31.1.74. R. Sen 41. 

Millettia thonningii Baker 

Tree 

Sparse 

Globose to elongate 
rarely two branched 
delicate. 

I.B.G. FI. 10.1.78. R. Sen 100, 
I.B.G. FI. 31.3.78. K. Naskor 
844. 

Mucuna pruriens DC. 

Climber 

Moderate 

Globose to oblate 
usually thin necked 

I.B.G.F1. 23.12.75. R. Sen 86 . 

Phaseolus aureus Roxb. 

Suberect herb 

Abudnant 

99 

I.B.G.* FI. 4.11.72. R. Sen 7. 

P. coccineus L. 

Climber 

Moderate 

} 

99 

I.B.G.* FI. 4.5. 78. R. Sen 845. 

P. trilobus Ait 

Diffuse trailing 
herb 

Abundant 

19 

Shivrampur. FI. and Fr. 20.11.72. 
A. Gupta 11. I. 3 -G. FI. andFr. 
7.1.78. R. Sen 98. 

P* vulgaris L. 

Suberect herb 

>9' 

99 

I.B.G.* FI. 7.1 L75. R.Sen 80. 

Pisum sativum L. 

Diffused herb 

99 

Globose to elongate 

Shivrampur. FI. 9.1.73. A. Gupta 
21 . * 

Psophtcarpus tetragonolobus 

DQ. 

Climber 

ft 

Globose to oblate 
usually thin 
necke4 

Shivrampur. FI. 21.1.74. A. Gupta 
38. 
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Psoraka cotylifolia L. 

p t*rocarpus indicus Wffld. 
fyyncoM minima (L.) DC. 

Sesb ania bispinosa Steud. 


Wide trailing 
herb 


Prickly under¬ 
shrub 


Abundant Globose to elongate 

rarely two branched 
delicate 

Moderate Globose to elongate 

,, Globose to oblate 

usually thin 
necked. 

Abundant Globose to elorigate 

rarely two branched 


Baruipore. FI. 19.3.78* if. Naskat 
826. 

I.B.G. 6.6.73. R. Sen 27. 

I.B.G. FI. 8.9.76. R.Sen 91. 


Agri-hort. Garden, Calcutta. Fl. 
and Fr. 12.6.73. D . Basu 29. 
Brace Bridge area, 24-Parganas. 
Fl. and Fr. 14.2.78. K.Naskar 
822. 


Pandiflora (L.) Poir. 

A soft wooded 

99 

99 

Haribari, Sagar Island. Fl. 

S " sesba n (L.) Merr. 

tree 

Small tree 

99 

Globose to elongate 

15.2.77. K. Naskar 478. Sonarpur. 
Fl. 3.3.77. K . Naskar 537. 

I.B.G. Fl. 15.9.72. R. Sen 4. 

Shuteria vestita W. & A. 

Climber 

Moderate 

rarely two branched. 

Globose to oblate 

I.B.G. Fl. and Fr. 28.3.78. K. 

Sophora tomentosa L. 

Shrub 

99 

thin necked 

Globose to elongate 

Naskar and 4. Sau 827. 

I.B.G. Fl. 15.9.75. 

■P r ig°nella corniculata L. 

Diffuse herb 

99 

Globose to elongate 

4. Bhuttacharjee 72* 

Shivrampur. Fl. 16.9.74. 4. 

^■Joenumgraecum L. 

Herb 

99 

to lobed to fan 
shaped. 

99 

Gupta 46. 

Shivrampur. Fr. 4. 11. 72. A. 


MlMOSOIDEAE 


Acacia aurtculiformis A. Uun. Tree 


A- concinna DC. 

A - e °nfusa DC. 

A - farneHana Willd. 

Adenanthera pavonma L. 

Aibizia lebbtek Benth. 


Climber 

Shrub/tree 

Shrub/sm^li 

tree 


Gupta 8. 


Sparse to Globose to elongate, I.B.G. Fl. and Fr. 15.9.75. 4. 
Moderate elongate forms often Bhaitacharjee 76. 
being branched. 

n „ I.B.G. Fl. 28.3.78. if. Naskar 

and A . Sau 828. 


Moderate 


I.B.G. 7.11.75. R. Sen 81. 

I.B.G. Fl. 15.10.74. R.Sen 50. 
I.B.G. Fl. 12.1.78. K. Naskaf 

and d. 811. 

I.B.G. Fl. and Fr. 15.9.75. 4. 
Bhaitacharjee 75. 

I.B.G. Fl. and Fr. 15.10.74.il. 


A • h uida Benth. 


A'Proctrq Benth, 


I.B.6. Fr. 12.1.78. K. Noskar and 
A. Sav 809. 

Subhasgram, 24-ParganM. Ft 1 ! 
19.3.78. K. Naskat 1341. 
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Nodule 


Plant species 

Habit 

Abundance 

Morphological 

structure 

Field notes 

Calliandra haematocephala 
Hassk. 

Tree 

Moderate 

Globose to elongate, 
elongate forms often 
being branched 

I.B.G. FI. 22.12.75. R. Sen 83. 
I.B.G. FI. 12.1.78. K. Naskar 
and A. Sau 814. 

C. tweedi Benth. 

99 

Sparse 

99 

I.B.G. FI. 20.1.76. 

A. Bhattacharjee 87. 

Leucaena lettcocephala (Lamk.) 
de Wit. 

99 

Abundant 

Globose to elongate 

I.B.G. FI. and Fr. 6.6.74. R. 
Sen 45. 

Mimosa pudica L. 

Undershrub 

Moderate 

99 

I.B.G. FI. and Fr. 6.6.73. R. 
Sen 23. 

Me rubicaulis Lamk. 

Shrub 

99 

99 

I.B.G. Fr. 6.11.74. R. Sen 57. 

Jsf$ptmia prostrata (Lam.) 
Baillon 

Widely creeping 
marsh plant 

99 

Globose 

Bangaon. Fr. 27.10.75. J. Das 79. 

Pithecolobium dulce 
(Roxb.) Benth. 

Tree 

99 

Globose tp elongate, 
the elongate froms 
often being branched. 

I.B.G. FI. 8.11.74. R. Sen 62. 

Prosopis juliflora DC. 

>9 

Sparse 

Globose 

I.B.G. FI. 24.6.73. R. Sen 30. 

Samanea saman (Jacq.) 

Merr. 

99 

Moderate 

99 

I.B.G. Fr. 31.3.78. A. Sau and 
K. Naskar 839. 
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